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FIELD OF THE INVENTION 

[0001] The present invention relates to systems and methods for evaluating 
suppliers. In particular, the present invention relates to a system and method for 
detecting supplier instability so that corrective action may be taken to minimize the 
impact of the supplier's instability on the business. 

BACKGROUND OF THE INVENTION 

[0002] Purchasing departments use a variety of manual and informal methods 
and techniques for evaluating suppliers. Companies often evaluate suppliers based on 
their past performance. Companies may review such factors of past performance as 
the timeliness of deliveries and the quality of delivered products before deciding 
whether to conduct business with a particular supplier in the future. Many companies 
maintain preferred supplier lists based on each supplier's past performance. The 
suppliers on the lists are believed to have the ability deliver high quality products in a 
timely manner because, in the past, they have performed adequately. A company may 
rely on the list to select suppliers who are then asked to supply products, parts, or 
materials to the company. 

[0003] Although purchasing departments have developed preferred supplier lists 
and other manual and infomnal techniques for selecting suppliers, these approaches 
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are not always reliable. First, the past performance data may not be updated in a 
consistent manner. As a result, tlie purchasing department may rely on outdated data 
to select a supplier and make a purchasing decision. In addition, the past performance 
data does not provide any indication that the supplier has the ability to meet the 
customer's current requirements. If the purchasing department relies on outdated data 
that is not indicative of the supplier's current ability to perform, the company may 
choose suppliers that cannot meet its requirements. The supplier's inability to perfonm 
may then impact the company's business resulting in increased costs and reduced 
profitability to the company. 

[0004] Some systems and methods for evaluating suppliers have been 
developed. U.S. Pat. 5,765,138 to Aycock discloses an apparatus and method for 
providing interactive evaluation of potential suppliers using quality process maturity 
data. The disclosed apparatus and method comprise a database with maturity 
requirements and recognized quality standards, and a processing system for comparing 
project objectives to selected standards and quality maturity requirements. The 
apparatus and method evaluate the processes used by a supplier to provide services 
such as software development services. The apparatus and method do not evaluate 
the stability of a supplier by analyzing the ability of a supplier to provide products, parts, 
or materials. In addition, the apparatus and method do not consider past performance 
data as well as other data that may be indicative of a supplier's ability to deliver 
products, parts, or materials. 
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[0005] The prior art does not disclose a system and method for analyzing past 
performance data and other data to detect supplier instability so that corrective action 
may be taken to minimize the impact of the supplier's instability on a business. 

SUMMARY OF THE INVENTION 

[0006] The present invention is an early warning system and method for 
analyzing past performance data and other supplier data to determine the stability of a 
supplier. The present invention establishes a system and method for early identification 
of unstable suppliers and establishes guidelines to manage unstable suppliers through 
a recovery process. The present invention allows a company to maintain a smooth and 
stable supply of products, parts, or materials to its business operations. 
[0007] In the present invention, annual warning Indicators and early warning 
indicators are assigned values and analyzed to determine the stability of a supplier. As 
a result of the analysis of the annual warning and early waming indicator values, each 
supplier may be assigned a measure or level of stability. The activities of suppliers that 
have been assigned a low measure or level of stability may be monitored very closely to 
ensure that any impact on the company's business is minimized. Representatives from 
the company and the unstable supplier may meet to discuss and determine con-ective 
actions that may be taken to improve the stability of the supplier. Ultimately, the 
company may pursue corrective actions to protect its business interests. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] Fig. 1 is a diagram of the primary components for a system according to 
an example embodiment of the present invention; 

[0009] Fig. 2 is a flow diagram for detecting supplier instability according to an 
example embodiment of the present invention; 

[0010] Fig. 3 i s Figs. 3A and 3B are a table detailing the criteria and fonnulas for 
annual v\/arning indicators according to an example embodiment of the present 
invention; 

[001 1] Fig. 4 is a graph of annual warning indicator values for a plurality of 

suppliers according to an example embodiment of the present invention; 

[0012] Fig. 5 is a table detailing the definitions and actions for annual warning 

indicators according to an example embodiment of the present invention; 

[0013] Fig. 6 is a flow diagram depicting a cycle of problems that may result in 

supplier instability; 

[0014] Fig. 7 is a table of early warning indicators according to an example 
embodiment of the present invention; 

[0015] Fig. 8 has sample graphs of delivery PPM and quality PPM and IPM over 
a seven-month period according to an example embodiment of the present invention; 
[0016] Fig. 9 is a pivot table for delivery PPM and quality PPM and 1PM 
according to an example embodiment of the present invention; 
[0017] Fig. 10 is a warning indicator review report according to an example 
embodiment of the present invention; 
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[0018] Fig. 1 1 is a flow chart of the process for reviewing and responding to early 
warning indicators according to an example embodiment of the present invention; 
[0019] F i g. 12 has Flgs. 12A and 12B are sample reports for recording and 
tracking supplier stability problems according to an example embodiment of the present 
invention; and 

[0020] Fig. 13 is a flow diagram of the process for monitoring supplier stability 
data according to an example embodiment of the present invention. 

DESCRIPTION OF EXAMPLE EMBODIMENTS 

[0021] In one example embodiment of the present invention described herein, 
the suppliers provide parts or supplies to a manufacturer In this example embodiment, 
several annual warning indicators and early warning indicators are based on data that 
are available as a result of a special relationship between the manufacturer and 
suppliers. First, the suppliers belong to a trading association that purchases raw 
materials on behalf of the suppliers. The trading association, because of the volume of 
its purchases, is able to obtain more favorable pricing for raw materials than each 
supplier may be able to obtain on its own. Suppliers then purchase raw materials from 
the trading association in order to manufacture products for the manufacturer. The 
relationship between the trading association, manufacturer, and supplier allows the 
manufacturer to obtain accounts receivable and payment history data that is used in 
evaluating the stability of the supplier. Another assumption in this example 
embodiment is that the supplier is required to meet certain performance objectives or 
targets related to new product development when the manufacturer prepares to 
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introduce a new product to the market. A third assumption in this example is that the 
manufacturer manufactures products according to production schedules that dictate 
when parts or supplies are needed at the manufacturer's facilities. The manufacturer 
shares the production schedules with suppliers so that suppliers can plan their own 
production to meet the requirements of the manufacturer. 
[0022] Although the present invention is described in relation to an example 
embodiment in which suppliers sell parts or products to a manufacturing concern, it is 
understood that the present invention may be used to evaluate the stability of any 
vendor that sells products, parts, or materials to any business. For example, the 
present invention may be used to evaluate the stability of vendors that provide office 
supplies (e.g., stationery, pens, notebooks) to a service-based business (e.g., a real 
estate office, a physician's office, a school). Different annual warning indicators and 
eariy warning indicators may be used depending upon the types of products that are 
sold by the vendors and the type of business purchasing the vendor's products. 
[0023] Referring to Fig. 1 , a diagram of the primary components for a system 
according to an example embodiment of the present invention is shown. The present 
invention analyzes and evaluates supplier data from a plurality of sources to determine 
a measure or level of stability for each supplier that provides products, parts, or 
materials to a company. Data sources may include supplier quality and delivery data 
106, sensing data 108, and third party financial and alert data 110. Supplier quality 
data 106 may comprise data regarding defects in the products delivered by the supplier 
to the company. Delivery of the incorrect product or a product that does not meet the 
company's requirements, specifications, or standards may be considered defective and 
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therefore, must be rejected. Supplier quality data 106 may comprise, for example, the 
number of products per million delivered that are considered by the company to be 
defective. Supplier delivery data 106 may comprise data regarding the timeliness of 
deliveries and may comprise, for example, the number of products per million that have 
been delivered late during a particular time period. The company may obtain supplier 
quality and delivery data by entering into a database data related to deliveries and the 
quality of delivered products as the products are received or consumed by the 
company. Expected delivery dates may be compared to actual delivery dates to 
determine whether the supplier has been delivering products in a timely manner. In an 
example embodiment of the present invention, quality and delivery data are measured 
in parts per million (PPM). Delivery PPM is the number of products per million delivered 
late. Quality PPM is the number of products per million considered defective. 
[0024] Sensing data 1 08 may include data that the supplier provides to the 
company at regular intervals. The sensing data comprises data regarding the supplier's 
business operations such as the number of employees, employee absenteeism rates, 
employee retention and attrition rates, employee training data, regulatory violations over 
a specified period, and other information that may be analyzed to assess the stability of 
a supplier. 

[0025] Third party financial and alert data 1 1 0 may be data related to a supplier's 
business operations that is obtained from a third party service such as Dun & 
Bradstreet's or Hoover's. Financial data may include net worth and profitability data, 
revenue and sales data, payment performance data, management experience data, 
employee data, etc. Alert data may include data related to special events such as 
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changes in ownership or management, lawsuits, liens, or judgments, banl<ruptcy 
proceedings, UCC filings, and other operational changes. The financial and alert data 
100 from the third party sources may supplement the supplier quality and delivery data 
106 collected and tracked by the company and the sensing data 108. 
[0026] The supplier quality and delivery data 106, sensing data 108, and third 
party financial and alert data 1 1 0 sources may be connected to a server 1 04 for 
processing in accordance with the present invention. Software operational at the server 
104 processes the data from the various sources to determine a supplier stability 
measure or a supplier stability level for each supplier that sells products to the 
company. The supplier stability level may be determined according to warning 
indicators such as early warning indicators and annual warning indicators. Company 
employees working at workstations 100, 102 may connect to the server 104 to review 
and analyze the supplier stability ratings and related data processed at the server 104. 
For example, data from the server 104 may be downloaded to spreadsheets at the 
workstations 100, 102 for further processing and analysis. In addition, annual warning 
indicator and early warning indicator reports as well as supplier stability reports 
comprising stability data for a plurality of suppliers may be prepared at the workstations 
100, 102. 

[0027] Refen-ing to Fig. 2, a flow diagram for detecting supplier instability 
according to an example embodiment of the present invention is shown. Profit data 
130, financial data 132, quality data 134, cost data 136, delivery data 138, development 
data 140, management data 142, and sensing data 144 are categorized as early 
warning indicators 126 or annual warning indicators 128. Examples of data for each of 
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the data categories— profit data 130, financial data 132, quality data 134, cost data 136, 
delivery data 138, development data 140, management data 142, and sensing data 144 
are shown in Fig. 2. For example, financial data may include aged accounts payable 
data, alert data, customer concern data, leverage, current, and quick ratio data, and 
debt/asset ratio data. In an example embodiment of the present invention, early 
warning indicators are tracked monthly. The early warning indicators (EWI) 126 and 
annual warning indicators (AWI) 128 serve as input to a warning indicator review 
process 124 in which warning indicators (annual warning indicators and early warning 
indicators) are analyzed to determine a measure or level of stability for a supplier. For 
each supplier that is determined to be unstable, countermeasures and viability 
improvement actions 122 are undertaken to restore the supplier's stability. The result 
of using the present invention is a more stable supply base 120 for the company. 
[0028] Referring to-RQr- 3 Fias. 3A and 3B . a table detailing the criteria and 
formulas for annual warning indicators according to an example embodiment of the 
present invention is shown. The criteria 164 and formulas 166 for the profitability data 
150, financial data 152, and quality data 454 7 154 are shown in Fig. 3A and the cost 
data 156, delivery data 158, management data 160, and other data 162 are shown in 
Bgr- a Fig. 3B . The -Referring to Fig. 3A. p rofitability data 150 and financial data 152 
values may be obtained by applying the appropriate formula 166 to the relevant 
numbers for each supplier. The numbers used for the calculations may be supplied 
directly by the supplier or obtained from a third party financial database. 
[0029] The quality data 1 54 may be obtained as follows. Critical market quality 
problems data may be based on the number of recalls, product updates, and critical 



10 



grade A problems experienced by the company in the past year. Problems with 
products provided by a supplier may be ranked or graded depending upon the severity 
of the problem. In a manufacturing environment, a critical grade A problem may be a 
serious problem that affects the functionality, and possibly the safety, of the 
manufactured product that is created using the supplier product. A grade B problem 
may be a problem that has only a minor impact on functionality of the product. A grade 
C problem may be a problem that affects the appearance, but not the functionality, of a 
product. For example, in an automotive manufacturing environment, a functional 
problem in a seat belt may be given a critical grade A ranking while a cosmetic problem 
in a seat fabric may be given a grade C ranking. The critical market quality problem 
data may then include a value for the number of critical grade A problems experienced 
in the last year. 

[0030] The quality index is a quality measure that weights the type of quality 
problem that has been detected in products delivered by the supplier. As explained 
previously, problems may be ranked according to severity. Quality problems that result 
in a functionality or safety problem may be given a greater weight than quality problems 
that are cosmetic. For example, in an automotive manufacturing environment, a 
functional problem in a seat belt may be given a greater weight than a cosmetic 
problem in a seat fabric. The quality index may be measured as the monthly average 
of quality index values for the supplier. 

[0031] The trend of average quality index (Q-lndex) is based on the quality index 
average over a specified period such as two years, A two-year trend of average quality 
indexes may be computed as shown in F i g. 3 Fig. 3A . The trend of average quality 
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PPM (Q-PPM) is based on the quality PPIVI over a specified period such as two years. 
A two-year trend of average quality PPM may be computed as shown in F i g. 3 Fig. 3A. 
[0032] The - Referring to Fig. 3B, the cost data values 156 may be obtained as 
follows. The rejection rate, equipment productivity, inventory, and associate efficiency 
values may be obtained by applying the appropriate formula to the relevant numbers for 
each supplier. The numbers used for the calculations may be supplied directly by the 
supplier. The new product target cost may be based on a target cost and actual 
(quoted) cost according to the formula shown in Fig. 3 Fig, 3B . The target cost 
represents a proposed cost for a part that the supplier has been asked to manufacture 
for a new product under development by the company. The actual (quoted) cost 
represents the current cost quotation proposed by the supplier in response to the 
company's request for the specified part. The value provides an indication of the 
supplier's ability to provide parts that meet the company's specifications, including cost 
specifications. The cost down percentage is based on cost reductions that the supplier 
has realized during the year. 

[0033] The delivery PPM data value 1 58 is a measure of the number of 
misdelivered products (e.g., delivery of the wrong product or a defective product). As 
shown in F i g. 3 Fig. 3B , it may be measured in parts per million during a specified time 
period (e.g., one year). 

[0034] The management data values 160 may be obtained as follows. The time 
lost to accidents may be calculated according to the formula shown in F i g. 3 Fig. 38 . 
The regulatory violations may be the number of violations that occurred during a 
specified time period (e.g., five years). The training values may be based on the 
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average number of training hours that the supplier provides to each of its employee 
associates. The Kalzen and circle activities values relate to quality improvement efforts 
that may be adopted by a supplier. The Kaizen value may be the number of 
suggestions provided by each of the supplier's employee associates during the year. 
Kaizen Is a well-l<nown method for improving productivity of workers. The circle 
activities value may be the percentage of employee associates who participate in 
quality circles during the year. The absenteeism rate and attrition rate values may be 
percentages of associate absenteeism and attribution. The management data values 
160 may be based on data supplied by the supplier on an annual basis. 
[0035] Other annual warning indicator values 1 62 may be recorded for suppliers 
as well. For example, in an example embodiment of the present invention for an 
automobile manufacturer, the local content data value 162 may be recorded and may 
be based on the Environmental Protection Agency (EPA) standards or the corporate 
average fuel economy (CAFE) standards for detemnining the origin of parts used to 
manufacture a product and measuring the amount of local content based on the origin 
of the parts. 

[0036] Referring to Fig. 4, a graph of annual warning indicator values for a 
plurality of suppliers according to an example embodiment of the present invention is 
shown. As shown in Fig. 4, suppliers may be grouped in one of four categories that 
reflect varying levels of stability based on annual warning indicators. Suppliers in 
category A 170 are stable. Suppliers in category B 172 are generally stable, but require 
monitoring to improve stability and move into category A. Suppliers in category C 174 
are unstable and require significant improvement to move to category B. Suppliers in 
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category D 176 are highly unstable and require a recovery plan in order to meet the 
company's ongoing requirements. The groupings and ratings may be based on annual 
warning indicator values. 

[0037] Referring to Fig. 5, a table detailing the definitions and actions for annual 
warning indicators according to an example embodiment of the present invention is 
shown. The definitions 190 and related actions 192 for each of the four categories of 
supplier stability 1 88 as determined by annual warning indicators is shown. In 
accordance with annual warning indicators, suppliers may be categorized as stable 
180, requiring monitoring 182, causing serious concern 184, or on alert 186. A 
definition 190 is associated with each category 180, 182, 184, 186 to provide guidance 
regarding the stability of suppliers in the respective categories. In addition, an action 
192 is associated with each category to provide guidance regarding what steps the 
company and supplier will need to take to increase the stability of the supplier. 
[0038] Refen-ing to Fig. 6, a flow diagram depicting a cycle of problems that may 
result in supplier instability is shown. The cycle comprises quality 200, delivery 202, 
cost 204, and management 206 problems that lead to supplier instability. Product 
quality 200 is an early indicator that a supplier is experiencing stability problems. The 
delivery of defective products — especially when the cause is unknown — is often a first 
indicator that the supplier is experiencing difficulties meeting its obligations to the 
company. Suppliers may from time-to-time deliver defective products due to 
extenuating circumstances. For example, if the supplier is located in an area that 
experiences a natural disaster, the supplier's business operations may be interrupted 
and as a result, the supplier may deliver defective products for a short period of time. A 
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stable supplier may recover quickly from the disaster and resume delivery of compliant 
products within a few days. However, for unstable suppliers, the cause of the defective 
products may be difficult to determine, and the delivery of defective products may 
continue for an extended period of time. Quality therefore, is an important early 
indicator of stability. As explained previously, quality in accordance with an example 
embodiment of the present Invention is measured as the number of products per million 
that is considered defective. Product defects may be discovered when products are 
received at the company or consumed during business operations. 
[0039] Another important early indicator of supplier stability is the number of 
problems related to delivery 202. Once the number of defective products increases as 
indicated in the quality measure, the supplier may take several actions in an attempt to 
address the quality problems. For example, the supplier may devote additional 
manpower to inspect and sort the products prior to delivery. The supplier may also 
produce more products than have been ordered as it attempts to replace defective 
products. The actions taken by the supplier to address the quality 200 and delivery 202 
problems often represent a change in the supplier's normal business processes that 
then result in increased costs 204. The increased costs 204 may cause management 
problems 206 such as high turnover, inability to perform equipment maintenance, and 
other production problems. The management problems 206 in turn result in additional 
quality problems 200, and the cycle of quality, delivery, cost, and management 
problems continues. Finally, the increased costs 208 cause a decrease in the 
supplier's profitability 208. 
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[0040] Referring to Fig. 7, a table of early warning indicators according to an 
example embodiment of the present invention is sliown. Tlie quality, delivery, cost, and 
management cycle as described in Fig. 6 may be used to determine the early warning 
indicators for measuring supplier stability in accordance with the present invention. As 
indicated in Fig. 7, early warning indicators may be organized into a plurality of 
categories 222— financial 210, quality 212, delivery 214, development 216, 
management 218, and sensing 220. Each early warning indicator may also be 
assigned a number 224, a short description 226, or other value or measure for the 
indicator 228, a frequency for obtaining a value or measure for the indicator 230, and 
associated judgment criteria 232. For each early warning indicator, judgment criteria 
232 are used to place the supplier in one of a plurality of bands. In an example 
embodiment of the present invention, three bands are established using the judgment 
criteria. A first ("green") band corresponds to stable suppliers. A second ("yellow") 
band corresponds to suppliers that are experiencing stability problems. A third ("red") 
band corresponds to suppliers that are unstable and in need of a recovery plan. It is 
understood that a larger or smaller number of bands may be established using 
associated judgment criteria. The judgment criteria may then be used to assign a 
supplier stability level. 

[0041] In the financial category 210, early warning indicators may include the age 
of the supplier's accounts receivable 226 for the trading association. As explained 
previously, in an example embodiment of the present invention in which suppliers 
belong to a trading association, each supplier may purchase raw materials from the 
trading association in order to provide the manufacturer with products or parts. As a 
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result, each supplier may have an accounts receivable with the trading association. 
Information regarding the accounts receivable may be used as an early warning 
indicator. The judgment criteria for the accounts receivables relate to the timeliness of 
the supplier's payments to the trading association. 

[0042] The financial category 21 0 may also include early warning indicators for 
the supplier's payment history and risk evaluation 226. In an example embodiment of 
the present invention, the measurements are provided through third-party services that 
collect and evaluate financial data for thousands of companies. For example, the 
payment history data may be the supplier's D&B PAYDEX® score available from Dun & 
Bradstreet. The PAYDEX score provides an overview of how a company has been 
paying its bills within or beyond the agreed terms as reported to Dun & Bradstreet. The 
risk evaluation data may be the supplier's D&B "Supplier Evaluation Risk" (SER) score 
available from Dun & Bradstreet. The SER score provides an overview of how a 
company has been meeting its obligations to its customers. The judgment criteria for 
payment history and independent evaluation risk are based on the range of values 
assigned by the third party data provider. 

[0043] The quality category 212 includes the early warning indicators quality PPM 
and quality index per million (IPM). The quality IPM is a quality measure that weights 
the type of quality problem that has been detected. Quality problems that result in a 
safety problem are given a greater weight than quality problems that are cosmetic. As 
explained previously, in an automotive manufacturing environment for example, a 
functional problem in a seat belt is given a greater weight than a cosmetic problem in a 
seat fabric. In an example embodiment of the invention, the measurements for these 
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indicators represent three-month trends. For quality PPIVI, the measurement is the 
number of rejected or defective products per million over a three-month period. For 
quality IPM, the measurement is the weighted quality measure over a three-month 
period. The judgment criteria for the quality PPM and quality IPM are based on the 
values over the three-month period. For example, for the second level judgment 
criteria, quality PPM or IPM values above a threshold of 1 50 for two of three months 
suggest a supplier may be experiencing stability problems. For the third level judgment 
criteria, quality PPM or IPM values above a threshold of 50 that also increase over a 
three-month period suggest a supplier is experiencing serious stability problems. 
[0044] The delivery category 214 includes three early warning indicators — 
delivery PPM, downtime, and capacity management system. The delivery PPM is a 
measure of the number of misdelivered products (e.g., delivery of the wrong product or 
a defective product) per million over a three-month period. The judgment criteria for the 
delivery PPM are based on the values over the three-month period. For example, for 
the second level judgment criteria, a delivery PPM value above a threshold of 600 for 
two of three months suggests a supplier may be experiencing stability problems. For 
the third level judgment criteria, a delivery PPM measure above a threshold of 200 that 
increases over a three-month period suggests a supplier is experiencing serious 
stability problems. 

[0045] The downtime early warning indicator is a measure of the number of times 
that the company experienced business interruptions over a four-month period due to 
product quality or delivery problems caused by the supplier. For businesses that do not 
maintain a large inventory of products or supplies, a supplier's failure to deliver the 
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appropriate product in a timely manner may result in interruptions to tfie business' 
operations. For example, in a manufacturing environment, work on an assembly line 
may stop until the correct parts are delivered to tlie assembly line. Tiie judgment 
criteria for the downtime value are based on the number of incidents that occurred 
during the four-month period. In an example embodiment of the present invention, for 
the second level judgment criteria, one or more incidents in the three months prior to 
the current month suggest a supplier may be experiencing stability problems. For the 
third level judgment criteria, one or more incidents in the prior month suggest a supplier 
is experiencing serious stability problems. 

[0046] The capacity management system early warning indicator is a measure of 
the supplier's ability to meet the company's product requirements based on known 
product usage or a production schedule. Bottlenecks in the supplier's production and 
delivery processes are identified and recorded. For example, in an automotive 
manufacturing environment, a steering wheel supplier may have the capacity to 
produce 1000 steering wheels per day for Model A and 500 steering wheels per day for 
Model B. If the manufacturer produces 1000 Model A cars and 500 Model B cars per 
day, the supplier has the capacity to meet the manufacturer's steering wheel 
requirements on a daily basis. However, if the automobile manufacturer decides to 
change its production schedule to produce 4§ Q 1500 Model A cars per day and the 
supplier has the capacity to produce only 1000 Model A steering wheels each day, the 
supplier will need to change its production or take other actions to meet the 
manufacturer's steering wheel requirements. For example, the supplier may purchase 
additional machinery to increase its capacity to produce Model A steering wheels. 
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Alternatively, the supplier may agree to increase production of the Model A steering 
wheels and inventory thenn in preparation for the date when the production schedule 
changes. The judgment criteria for the capacity management system value are based 
on whether capacity concerns have been identified. 

[0047] The development category 216 includes a new product maturation early 
warning indicator 226. For manufacturers that periodically introduce new products to 
the market (such as automobile manufacturers), suppliers may be required to meet 
certain performance objectives or targets related to new product development as the 
manufacturer prepares to introduce a new product to the market. The new product 
maturation early warning indicator is a measure of the supplier's ability to meet the 
specific performance targets that have been established for the supplier. The judgment 
criteria for the new product maturation are based on the number of targets that the 
supplier met or missed. Suppliers that miss some or all of the targets may be 
experiencing stability problems. 

[0048] The management category 218 includes a labor relations early warning 
indicator 226. The measurement relates to the level of labor relations issues at the 
supplier's facility. For example, claims of unfair labor practices against the supplier or 
other labor unrest are indicators of instability. 

[0049] The sensing category 220 includes an early warning indicator based on 
observations and reports. Certain actions taken by the supplier may be indicative of 
stability problems. In a manufacturing environment, examples include the following: a 
request to the company to buy-up tooling on the supplier's behalf, a request to increase 
prices to the company, a lack of participation in cost-reduction discussions, merger or 
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acquisition activity, inquiries from banks, management changes, labor relations 
problems, attrition and absenteeism rate increases, temporary associate to permanent 
employee ratio increases, negative trends or spikes in delivery performance, unusual 
capacity concerns, negative trends in quality and delivery, and operational instability 
observed during supplier visits. Company representatives from purchasing, accounting, 
parts delivery or quality, new product development, or any other department that has 
interaction or communication with suppliers may submit the observations and reports. 
In an example embodiment of the present invention, many company representatives 
are asked to provide sensing data to the supplier stability monitoring process so that 
relevant data from many sources is recorded for further analysis. The sensing category 
may also be based on alert information received from third party sources. For example, 
if a third parly report indicates a supplier is in involved in bankruptcy proceedings, this 
alert information may be recorded in the sensing category. The judgment criteria are 
the specific obsen/ations or reports provided by representatives of the company. 
[0050] Different early warning indicators may be selected based on the type of 
business that is using the system and method of the present invention. For example, in 
a non-manufacturing environment, a company may eliminate use of the capacity 
management system and new product maturation indicators because they are not 
relevant to the company's business operations. A company that relies on a vendor to 
provide specific services may instead consider the vendor's turnaround time for 
providing the requested service. Turnaround time may then be used as an early 
warning indicator. 



21 



[0051] Referring to Fig. 8, sample graphs of delivery PPM and quality PPM and 
IPM over a seven-month period according to an example embodiment of the present 
invention are shown. A graph for delivery PPM 236 and quality PPM and IPM 238 in 
accordance with judgment criteria 234 f or three levels of stability 230, 232, 23^ is 
shown. For the first level of stability 230 ( green signal - stable supplier), the delivery 
PPM and quality PPM and IPM measures are around 50 for every month with one 
exception. Delivery PPM for the fifth month is over 150. However, the judgment criteria 
234 are based on a three-month period. A supplier is not included in one of the other 
levels unless the delivery PPM and quality PPM and IPM exceed a threshold value for 
two of three months or the delivery PPM and quality PPM and IPM values increase 
every month for three or more months. For the second level of stability 232-(yellow 
signal - supplier experiencing instability), the delivery PPM exceeds 600 for two of the 
three preceding months. In addition, the quality PPM and IPM exceed 150 for two of 
the three preceding months. In accordance with an example embodiment of the 
present invention, these early warning indicators suggest the supplier is experiencing 
stability problems. For the third level of stabilitv-23 4 (red signal - supplier unstable) , the 
delivery PPM exceeds 50 and has increased in each of the three preceding months. In 
addition, the quality PPM and IPM exceed 50 and have increased in each of the three 
preceding months. In accordance with an example embodiment of the present 
invention, these early warning indicators suggest the supplier is experiencing serious 
stability problems. 

[0052] Referring to Fig. 9, a pivot table for delivery PPM and quality PPM and 
IPM according to an example embodiment of the present invention is shown. In the 
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table, the following Information is recorded for each supplier that provides products to 
the company: supplier number and name 240; delivery PPM, quality PPM and IPM 
labels 242; monthly delivery PPM, quality PPM and IPM values 244, 246, 248; a yes/no 
indicator of whether delivery PPM and quality PPM and IPM have exceeded 50 and 
have increased in each of the three preceding months 250 ; and an indicator of whether 
the delivery PPM and the quality PPM and IPM have exceeded 1 50 for two of the three 
preceding months 252 . The delivery PPM and the quality PPM and IPM may be 
computed from supplier quality and delivery data collected and stored in a supplier 
quality and delivery database when products are received or consumed by the 
company. The data from the pivot table may be used as input to an early warning 
indicator report for each supplier. 

[0053] Referring to Fig. 10, a warning indicator review report according to an 
example embodiment of the present invention is shown. The report comprises an entry 
for each supplier 260 and an associated ranking based on annual warning indicators 
262, early warning indicators,, and an overall supplier stability level based on an 
analysis of the annual warning indicator rank 262 and early warning indicators 27 ^ 264. 
266. 268. 270. 272 . In accordance with an example embodiment of the present 
invention, the annual warning indicator rank corresponds to categories of A (stable), B 
(generally stable), C (unstable), and D (highly unstable) which are assigned in 
accordance with an analysis of the annual warning indicators. The early waming 
indicators comprise financial indicators 264, quality indicators 266, delivery indicators 
268, new product development indicators 270, management indicators 272, and 
sensing indicators 274. In accordance with an example embodiment of the present 
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invention, the early warning indicator value for each cell corresponds to one of three 
levels. A blank cell or a "O" appearing in a cell Indicates that the early warning indicator 
value is within an acceptable range. A "V" appearing in a cell indicates that the early 
warning indicator value is within a range suggesting the supplier may be experiencing 
instability. An "X" appearing In a cell indicates that the early warning indicator value is 
within a range suggesting the supplier is experiencing significant instability. When 
preparing reports, colored cells, In addition to symbols appearing in cells, may be used 
to indicate visually the value of the early warning indicator. For example, "O" may 
con-espond to the color green, "V" to the color yellow, and "X" to the color "red." The 
stability level 276 assigned to a supplier may be based on an analysis of the annual 
warning indicator rank 262 and/or early warning indicators 264, 266, 268, 270, 272, 
274. In accordance with an example embodiment of the present invention, one of four 
levels may be assigned to a supplier. Suppliers that are not exhibiting stability 
problems based on the warning indicators are not assigned a level. Suppliers with a 
few warning indicators in the unstable range may be assigned a level 1 . As the number 
and severity of the warning indicators increases, suppliers are assigned to level 2, 3, or 
4 where 4 indicates a supplier at risk that is experiencing severe stability problems. 
[0054] Referring to Fig. 1 1 , a flow chart of the process for reviewing and 
responding to early warning indicators according to an example embodiment of the 
present invention is shown. In an example embodiment of the present invention, 
warning indicator review reports as described in Fig. 10 are reviewed monthly. Each 
month, indicators on a supplier's report are reviewed to determine whether a supplier 
should be monitored or whether countermeasures or a recovery plan should be 
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adopted. As shown in Fig. 10, suppliers with new monthly indicators 280 In which two 
or more are "V" or "yellow" or in which one or more is "X" or "red" and one is "V" or 
"yellow" may be categorized 284 as "potential concern suppliers." In the next step 286, 
the company checks the sensing values 286 that have been identified by the early 
warning indicators. The sensing early warning indicator values are filtered in the next 
step 288 to determine the severity of the problems that the supplier is experiencing. In 
the next step 290, the sensing values and other early warning indicators are evaluated 
to determine whether the supplier should be categorized as a "potential concern 
supplier." In addition, the company determines what follow up action is necessary. 
Finally, a company representative may be assigned to track the supplier's activities and 
stability in order to minimize the impact of the supplier's instability on the company. 
[0055] As shown in Fig. 1 1 , suppliers with new monthly indicators 282 in which 
one indicator is "VTyellow" or "X'Tred" and the other are "0"/"green" or in which all 
indicators are "O'Tgreen" are identified 284 as "low concern suppliers." In the next step 
292, the company continues to watch and monitor the suppliers' warning indicators on a 
monthly basis. If the monthly indicators change as explained previously, the supplier 
may be moved from a "low concern" category to a "potential concem" category. 
[0056] Once a company has identified the suppliers that are experiencing severe 
or significant stability problems (e.g., by first identifying the suppliers as "potential 
concern suppliers"), a company may institute countermeasures and recovery plans in 
order to minimize the impact of the supplier's stability problems on the company. 
Referring to F4QT-4 ^Fias. 12Aand 12B . sample reports for recording and tracking 
supplier stability problems according to an example embodiment of the present 
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invention are shown. As shown in F i g. 12 Fig. 12A , an early warning indicator 
assessment report 300 may comprise contact information for the supplier 302, 
identifying information for a product or part 308 that the supplier provides to the 
company, issue information section 310 for reporting information about specific early 
warning indicators, cause information section 304 for reporting information about 
possible causes of the supplier stability problems identified by the early warning 
indicators (e.g., cause A may relate to issue A and cause B may relate to issue B), a 
countermeasure section 312 for recording information about short term and long term 
countermeasures taken by the company to address the supplier's stability problems, 
and a recommended action section 306 for recording the supplier's current supplier 
stability level. In the example report of F i g. 12 Fig, 12A , a supplier may be assigned to 
one of four levels or may be assigned a "watch" value. The watch value may be 
assigned if it appears the supplier is experiencing minor stability problems. The level 4 
value may be assigned if the supplier is experiencing a very high level of instability. 
[0057] As shown in F i g. 12 Fig. 12B , a problem tracking report 320 may be used 
to track specific problems identified in the early warning indicator assessment report 
300. It may comprise a supplier identifier, problem statement, and contact information 
for the report preparer 322. The problem tracking report may further comprise problem 
discovery information and problem details 324. In addition, root cause and root cause 
selection justification information 326 may be recorded. The countermeasure section 
328 and countermeasure (C/M) confirmation schedule 330 may be used to track 
information regarding countermeasures adopted by the company to minimize the 
impact of the supplier's instability on the company. Finally, the feedback/forward 
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section 332 may be used to record information regarding the supplier's responses to 
tlie actions taken by the company to restore the supplier's stability. The report may be 
used to assess the effectiveness of the actions that have been taken to counteract the 
supplier's instability. 

[0058] Referring to Fig. 1 3, a flow diagram of the process for monitoring supplier 
stability data according to an example embodiment of the present invention is shown. 
The supplier stability monitoring process 340 comprises the steps of recording and 
reviewing warning indicators for each supplier, determining potentially unstable 
suppliers, filtering and determining potential concern suppliers based on the warning 
indicators, and establishing an action plan for the potential concern suppliers. For 
suppliers with level 1 instability, the next steps are to assess the problems of the 
unstable suppliers and implement countermeasures, and confirm the countermeasure 
results. If the stability problems are con-ected, the supplier instability may have resulted 
from an isolated problem. For suppliers with perpetual problems and that reach level 2 
instability, the next steps are to work with the suppliers to establish recovery plans and 
to establish a root cause analysis, countermeasure plan, and implementation schedule. 
In addition, the supplier's viability is assessed. For suppliers with potential concern and 
that reach level 3 instability, steps are taken to assess the supplier's ability to deliver 
products and the supplier's financial condition. In addition, the company may consider 
taking steps to build an inventory of the supplier's products to reduce the negative 
impact of the supplier's instability on the company. In addition, the company completes 
an in-depth assessment of the near and long-term viability of the supplier as well as the 
potential risk to the business. For suppliers that reach level 4 instability, the company 



27 



may undertake steps to monitor the supplier's business operation on a daily basis and 
to monitor the supplier's financial condition to ensure an uninterrupted supply of 
products. 

[00591 As indicated in Fig. 13, the steps of the monitoring process correspond to 
the supplier's stability level as determined using warning indicators 342 t hat may 
comprise annual warning indicators, early warning indicators, or a combination of 
annual and early warning indicators. In an example embodiment of the present 
invention, the supplier's level is determined by an annual warning indicator rank and 
early warning indicators. For the various stages, the process 344 comprises activities 
346 that may be performed by various company employees 348. It is understood that 
responsibilities may be divided among and between company employees in a variety of 
ways and that the division of responsibilities as shown in Fig, 13 is exemplary of one 
way in which responsibilities may be divided. 

INDUSTRIAL APPLICABILITY 

[0060] The present invention is a system and method for analyzing warning 
indicators such as annual warning indicators and early warning indicators to determine 
the stability of a supplier. The system and method of the present invention support the 
early identification of unstable suppliers so that a company can manage unstable 
suppliers through a recovery process. The present invention allows a company to 
maintain a smooth and stable supply of products, parts, or materials to its business 
operations. 

[0061] While example embodiments of the invention have been illustrated and 
described, various modifications and combinations can be made without departing from 
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the spirit and scope of the invention. For example, a company may select different 
annual warning indicators and/or early warning indicators depending upon the type of 
products or services it provides as well as the types of products or services sold by the 
supplier. Modifications, combinations, and equivalents to the system and method of the 
present invention are intended to be covered and claimed. 
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ABSTRACT 

[0062] A system and method for detecting supplier instability is disclosed. 
Warning indicators such as annual warning indicators and early warning indicators are 
assigned values and analyzed to determine the stability of a supplier. Annual and early 
warning indicator values are based on supplier data related to profit, financial, quality, 
cost, delivery, development, management, and sensing data. As a result of the 
analysis of the annual warning and early warning indicator values, each supplier is 
assigned a supplier stability measure or level. Suppliers that are determined by the 
company to be unstable are guided by the company through a recovery process to 
restore stability. The present invention allows a company to maintain a smooth and 
stable supply of products, parts, or materials to its business operations. 
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